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1. Introduction

In this contribution, we address an issue to be revisited and provide a relevant text proposal on the determination of PHICH resource for CA with different TDD UL-DL configurations. 
2. Issue on PHICH resource determination
On determination of the PHICH resource, we originally suggested the following proposals in [1]. First of all, this proposal is anyhow to be revisited because there would be no case where both the UL-DL configuration of scheduling cell and the UL-reference of scheduled cell are UL-DL configuration #0 under the CA with different UL-DL configurations. 
Proposal 1: For the cell with UL-DL configuration #0 in case of self-CC scheduling or for the scheduling cell with UL-DL configuration #0 in case of cross-CC scheduling, IPHICH value is set to 1 or 0 according to the PUSCH transmitted subframe. 

Proposal 2: For the scheduled cell in case of cross-CC scheduling, IPHICH value is set to 1 or 0 according to the PUSCH transmitted subframe if both the UL-DL configuration of scheduling cell and the UL-reference of scheduled cell are UL-DL configuration #0. 

There are two cases related to this issue on PHICH resource assignment in terms of IPHICH value. The first is the case (“Case 1”) where SIB1-configuration of scheduling cell is 0 and UL-reference of scheduled cell is not 0. The second is the opposite case (“Case 2”) where SIB1-configuration of scheduling cell is not 0 and UL-reference of scheduled cell is 0. 

For Case 1, PHICH resource assignment on the scheduled cell seems reasonable according to the current specification. For Case 2, on the other hand, however IPHICH value for the scheduled cell would be set to 1 even though the corresponding PHICH resource is not reserved on the scheduling cell. For this reason (and to avoid applying PHICH-less operation requiring UL grant overhead even though PHICH resources are anyway reserved on the scheduling cell), it is reasonable that PHICH resource is assigned by assuming IPHICH = 0 for the scheduled cell in Case 2. 
Proposal 1: In case where SIB1-configuration of scheduling cell is not 0 and UL-reference of scheduled cell is 0, PHICH resource is determined by assuming IPHICH = 0 for the scheduled cell. 

Relevant text proposal to reflect the proposal 1 above is provided in Annex A.
3. Summary
On the determination of PHICH resource for CA with different TDD UL-DL configurations, we finally propose: 

Proposal 1: In case where SIB1-configuration of scheduling cell is not 0 and UL-reference of scheduled cell is 0, PHICH resource is determined by assuming IPHICH = 0 for the scheduled cell. 
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9.1.2  
PHICH Assignment Procedure
For PUSCH transmissions scheduled from serving cell 
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in subframe n, a UE shall determine the corresponding PHICH resource of serving cell 
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 is always 4 for FDD. 
For TDD, if a UE is configured with one serving cell, or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, for PUSCH transmissions scheduled from serving cell 
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in subframe n, a UE shall determine the corresponding PHICH resource of serving cell 
[image: image6.wmf]c

 in subframe 
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 is given in table 9.1.2-1. 
For TDD, if a UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same, for PUSCH transmissions scheduled from serving cell 
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in subframe n, a UE shall determine the corresponding PHICH resource of serving cell 
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 in subframe 
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, where 
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is given in table 9.1.2-1, where the “TDD UL/DL Configuration” in the rest of this section refers to the UL-reference UL/DL configuration (defined in Section 8.0) of the serving cell corresponding to the PUSCH transmission.

For subframe bundling operation, the corresponding PHICH resource is associated with the last subframe in the bundle.

Table 9.1.2-1: 
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The PHICH resource is identified by the index pair
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where 
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is the PHICH group number and 
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is the orthogonal sequence index within the group as defined by:
· For TDD, if a UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same and the UE is configured to monitor PDCCH/EPDCCH with carrier indicator field corresponding to the serving cell in another serving cell and if TDD UL/DL configuration of other serving cell is not 0 and UL-reference UL/DL configuration of the serving cell is 0, 
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· Otherwise, 
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where 
· 
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is mapped from the cyclic shift for DMRS field (according to Table 9.1.2-2) in the most recent PDCCH with uplink DCI format [4] for the transport block(s) associated with the corresponding PUSCH transmission. 
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shall be set to zero, if there is no PDCCH with uplink DCI format for the same transport block, and
· if the initial PUSCH for the same transport block is semi-persistently scheduled, or
· if the initial PUSCH for the same transport block is scheduled by the random access response grant . 

· 
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is the spreading factor size used for PHICH modulation as described in section 6.9.1 in [3].

· 
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 is the lowest PRB index in the first slot of the corresponding PUSCH transmission 

· 
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 is the number of PHICH groups configured by higher layers as described in section 6.9 of [3],
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Table 9.1.2-2: Mapping between 
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 and the cyclic shift for DMRS field in PDCCH with uplink DCI format in [4]
	Cyclic Shift for DMRS Field in PDCCH with uplink DCI format in [4]
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